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The object of this series of tests was to determine 
the relative value of gasoline, denatured alcohol, and kerosene 
as fuel for an internal combustion engine designed and built 
for the use of gasoline. 
The fuels were tested under practically the same 
conditions, the only changes made in the engine were such that 
were necessary for obtaining the greatest brake horse power 
possible. 
The first or trial tests were made with a strap brake 
but it was soon found that this was not suitable for engines 
or motors above five horse power. We also found that oil was 
the best for cooling a brake of this type. After proving that 
the strap brake was insufficient, a wooden Prony brake was 
constructed and used throughout the remaining tests. With 
this brake a constant supply of water proved better for cooling, 
but there was a small amount of chattering which could not be 
avoided on account of the engine being of the four cycle type. 
The engine used was a ten horse power Witte Gasoline 
using the "hammer break" type of igniter. 
The fuel tank was placed on the wall above the engine 
so the supply did not depend on the pump. This tank was 
fitted with a gage glass so the amount of fuel at the start 
could be marked and at the end of the test, the overflow was 
put back and the tank filled to the point marked at the start. 
The amount required to fill the tank to the starting point, 
after putting back the overflow, was what the engine had used 
during the test. 
The cooling water for the cylinder was taken from the 
laboratory supply which had an average pressure of forty pounds. 
The flow was regulated so as to have the out -flowing water 
as near boiling point as possible and still maintain a steady 
supply. 
The engine as built gave fifty pounds compression and 
this was used throughout all the tests made with gasoline. 
Two grades of gasoline were used, the ordinary "tank" 
gasoline and a grade which cost five cents more per gallon. 
There was no noticeable increase of brake horse power per gallon 
in the better grade but the engine cylinder and valves were more 
free from soot. The longer the duration in hours of the best, 
the less fuel required per brake horse power per hour. When 
running at full load, the amount of fuel used was .09222 gallon 
per brake horse power hour, and at half load .2059 gallon or 
there would be a loss of .1137 gallon for every horse power 
hour when running at half load. 
In using alcohol the first two tests were made with the 
engine the same as for the gasoline, but for the remainder a 
one and three -eights inch plate was put on the piston head, 
which increased the compression to seventy-five pounds. This 
is found to be all the compression that is advisable to use 
as the engine would run for a number of explosions at a time, 
with the batteries cut out, igniting from high compression 
and temperature after the cylinder became hot. 
The second test was made to find if an increase of 
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temperature or the cooling water would decrease the amount of 
fuel required, but the only change noticeable was that the engine 
ran at a more constant speed. The average amount of fuel used 
per brake horse power hour before increasing the compression, 
was .1822 gallon and after increasing compression, .09877 gallon, 
The increase of compression did not give a corresponding 
increase in horse power. 
For the burning of kerosene a drum was placed around 
the exhaust pipe through which the air for each charge was 
drawn. The air was thus heated, by coming in contact with the 
hot exhaust pipe, sufficiently to bring the oil in the cylinder 
up to the flash point. The drum consisted of a sheet iron 
casing one inch larger in diameter than the outside diameter 
of the exhaust pipe, with connections for attaching to the air 
supply pipe between the heater and the mixing chamber so any 
amount of cold air could be supplied to be used for starting 
the engine on gasoline or obtaining the proper temperature of 
the supply air for the kerosene. The engine and exhaust became 
hot before the kerosene was turned on. 
The first test (K - 1) was made with the engine the 
same as during the gasoline test and the remainder of the tests 
after a one-half inch plate had been put on the piston head, 
bringing the compression to sixty pounds. 
The amount of oil used per brake horse power hour 
in the first test was .1894 gallons, and the average of the 
last two, those with higher compression, .04629 gallons. 
The engine would not develop satisfactorily more than 
one-half of its rated horse power when using kerosene. The 
cylinder and valves soon became foul with soot and the exhaust 
gases were very disagreeable. 
The last test (K - 3) was made with the batteries 
cut out after starting and the engine developed an average brake 
horse power of 5.735. The explosions caused by the compression 
and. hih temperature came early, making a very noticeable knock 
in the cylinder. Of the fuel, the alcohol gave the best power 
and left the engine in the cleanest condition at the end of 
the run, while the exhaust was clear and had but a slight odor, 
When using this the supply of fuel can be easily increased over 
the amount required without causing the engine to stop or slow 
up due to clogging the exhaust. In order for alcohol to be 
used in a gasoline engine economically, a higher compression 
in the cylinder must be arranged for than is necessary for the 
use of gasoline. 
For the use of kerosene a gasoline engine of double 
the nominal horse power required should be installed. The air 
supply will require closer regulation than with gasoline or 
alcohol, for as the conditions of the atmosphere change the 
temperature of the air supplied must be changed or the engine 
will not develop the required power. If for any reason a number 
of the charges fail to ignite, the cylinder becomes foul on 
account of the fuel being heavy. The same engine run with 
gasoline or alcohol and developing the same power would be waste- 
ful of fuel as shown by the tests and for this reason the 
kerosene might appear to be the more economical if the fact that 
the engine was running at one-half the horse power it would 
develop with gasoline or alcohol was not taken into account, 
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DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT 
ON 
h. 6. A,C. 
6A501-E/VF. 6 - 
DATE 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder Z. 4.67.12.in. Area of piston 1/.6sq. in. 
Length of stroke /./6.6. ft. Engine constant .0.0/4,5-9 00/0 Brake constant....... 
a 5. ORFe. 
SR.T,,A//RY. 
E.,101-/ /vs() iv 
No. 
Card. Time. R. P. M. 
Brake 
Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
tier 
Minute. 
M. E. P. I. H. P. Eff. 
, 
Remarks. 
3 : oo 
I 3 ,' /0 % 63 341F---- 8.4 / 6 /30 47.7/ 9.0492 .5Periz 
3 : 20 %84 .3Z 9. c_8_8 / 40 50,5/ /0.32 823 o r 
..3 3 .. 30 £80 3% 8.96D /40 4769 974/ .9/99 , o A-7pH Sc.Et / oiv 4 ,3 Z.56 3 ,-43. /92 / Za 54.77 /0.23 8008 
.' So x,56 3Z 8. /92 / 28 47.97 8.900 
. 9205 2 .147 (-; q / / on/s5 OH LAcc_ /2. 
e 4 ; 00 % 60 32 ,..320 / 28 49.23 9 047 .8802 
7 4 .' / 0 2(2, 3% 8.324 /30 4z 8 / 9x)68 9A9.46 /272 6_.4 t / (vv,5 PFR A // I--/- 8 4 : A20 , 4 - ? .5- (.=3 _3 A-?. 8.356 /28 48.08 8.979 , 9/95 
9 4 ;3o A68 32, 8.576 / Ar?, 0 54.92 /o.26 . 8358 /0 4 : 40 Z ,5- Z 3% 8.064 / 20 5/.92 9.090 .887/ 
/1 4 .,50 270 3R, 8.6.40 /2S 5i.9% 9.69.5 ,89/2 /2 5 ,'00 6,,5-- 3% 6.35o 7J-4 , 5 -1.0/ 9.92 ,8404 
Maximum. Z___e_,-4 3% 9.088 / 4 0 X54.9 /09206 Minimum, 5% 3% 8.064. 7 Z (.2 47 69 69006 .9/99 .8008: Total. 3/72 384 
_Lo_La6,6i /,5 6 2 03_54 / /07 c9,3-2 /.055-882 A.vorag.e, 264 .34?, <5439 __6 /3/ __,(2,29,5 94/3 .8824 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT K.5. AL,_ LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
ON CAkS 0 / F /V F 
DATE 
BAROMETER I N LBS. 
Diam. of cylinder 
Length of stroke 
CONSTANTS OF ENGINE. 
7 in. 4'4 8.sq. in. Area of piston 
(i Engine constant 4? ft. '00/459 
Brake constant 60/0 
13.S. ()HR. 
R. TIL F3//F? Y. 
tioH/v,50/y. 
No. 
Card. Time. R. P. M. 
Brake 
Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
pet 
Minute. 
M. E. P. I. H. P. Eff. Remarks. 
/ 2 /0 2 70 6. 640 /34 47.83 9.367 .9240 
.8785 
3 2 
2 
.° 
2 : 20 255 36 8, / & 0 /28 49.74 9.289 3 2 : 3 o 72 3z 8.704 /3Z 51,35 .9.895 .8796 ,5-0" (on4PRE5S /0/ v. 
4 2 : 40 A 9 6 3%__a376 /.3 4 49,23 9.6-Z5 .89/0 5 2 ! 5.0 . 27 2 3g. 19.800 /36 46.68 9.263 , 9o-oo 3. J--7 6 6A,, n AA5 00 / jo,E p 
3 : ------ 277 32, 6, .4'6 4 /34 .49J0 9.s99 . 92,34 
7 3 ! / o 2 70 32 8640 / 3 4 4e. 06 9,396 .9 i95 ./ 424 6 A L PER a 1---P /--/H 
3 : 20 256 3 8./92 /28 46..,38 (43.755 .9357 
9 3 : 30 152 az 63.064 / Z 6 49.22 9. 048 .89/3 
/0 3 : 40 2.5-0 - 36 13,000 /25 . /_54 9.400 .8509 
// 3 ; 5n 2,572 ,? 8.000 / 2.6- 50.26 9./64 .8730 
/2 4 ; 2 8 384 1.30 4 9.Z3 9.338 .8978 
/3 4 : / 0 Z 6,Z 
,..?. 32 8,384 /3 / 47.33 9./23 .9/90 
/4 4 : 20 2.52 32 63.064' /26 46.94 8.70/ '9268 
/6- 4 : 3o 2 fn 9 32 17 608 /34 97 6c 9.306 9Z co 
/ 0 
/7 
4 : 40 
4 : 50 
250 
e,69 
3. R. 000 
8 6 oP 
/25 
/ 3 4 
A83.5 8.8/6 .9072 
47.2/ 9.230 .9326 
/8 5 : - 250 
,32, 
32 R. 000 /2 5 46.38 8.4.59 . 9457 
54 
Maximum. 277 32 686 o ././36 / Z5- i5/, _9, 6 9,5- , 210_0 
Minimum, 2,5-6 32 8,000 234 / 46.38 6 4,59 ,80-09 
Total, 4609 67 6 A-5-0.688 14 8_73.06- /&6"-,66 /6.37/ 
Average, 32 8.37Z /30 9,_2/4 .2095 _256 ___48.,1-0 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT kS /1C LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
ON (2,45 n/ G -3. 
DATE 
BAROMETER IN LBS 
CONSTANTS OF ENGINE. 
Diam. of cylinder /4;4,10.in. Area of piston 
.<!Tsq. in. 
Length of stroke 2..(66..6 ft. Engine constant 0(2/.:4/5-9. 
Brake constant OP/0 
nRH. 
6. R. 77L. RL/RK. 
E 
No. 
Card. Time. R. P. M. 
Brake 
Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minnie. 
M. E. P. I. H. P. Eff. Remarks. 
8 ' ,5-o 
/30 99. 49 9.387 8.320 
a. 180 
,867/ 
.9333 
/ 9 ' ------ 2 6 0 32 
/32, 47 /6 9.086 9 /0 Z o 5 3% 3 9 .' o 2, 6z 3Z 8.384 /33 50,86 9.0-05 .8623 X50 " r. OA , f PRF66/0/V. 4 9 : 3 270 32, 8.6. 40 /35 48, <46 9,84o .878/ 
,5- 9 .' 4o 252 3% 8364 /241 5/.32 9.285 ,9008 3.98/ GA/ Cl/ 1.16/-7/7 
,g,9, 6.64o /3 4 , 5 -1, 6 6 / 0 , / 0 .8 554 6 9 : J-0 270 
7 2 64 32 8, 448 /30 4,5:96 8.7/7 .969/ .09;92,69 6,4L,Prait=31---P 1-/ R /0 - 8 /0 ---/0 280 3% R. 960 /36 50.3% 9.98J-- .8973 
9 /o - .?() 2 6o 32 6.320 /w 6 53, Z o 9,78 .6 .(55oz /0 /0 -3 0 2 7.,5 32 3,600 /3 & 52.83 /o. 48 .839 7 // /0-40 2 7/ 3,e,, 8. 67% / 3 c5- 52.4d /0,33 .839,5 /2 /o -,50 7. 32 e3, 704 QS/. 9 4 /0 , d 6 .832 / /3 // 66- 3% e , 48o /28 49.8.3 9.944 .8. 98% /4 // /0 270 3% 8. 64 o / 3 2 Z4/ 9.o55 .94e2 /5- // - 20 270 32 8. 64o /32 ,50, .19 9. od 4 .89,5-9 
- 
67.2.4 7 97 /8 .e9.627 
. 
/6 // --30 2 62 32, 8,,3,9 4 /28 l7 // - 40 2 7,_g,q 8 ar_o /30 50.25 9.889 .8899 /6 // -t-5-0 280 32 8.9,0 /36 5/ 6,3 /0. / 6 .88/6 /9 /,2, - 
- 280 32 8.960 /.34_ 52.3n /0.22 .8767 
/ 0 JO. 5i9 9.97-- ,6668,'' A9/c__. 2/ /2., /o 270 8, c--) do /2 20 _..12, 60 3% 8.32o /28 47,93 8 , 9o-/ .9295 /2 -30 .2 27J- 32 8,18,00 /36 ,5-3,/o /o,,6-4 ,3349 
3 //9, -40 270 3% /30 5z,6.2 9, 975- .8662 4 /% ,5-0 273 32 _63,640 8, 7,36 /30 50, 90 9.654 ,90.42_ 5 / 76 3_,0 8.8,3k, L22, _6"6 ,_3 _/_,2_,_2'9 .8/ 65 
6 / - /o Z 73- 3% 8.800 /02, 5e=3, 4o //, 2 0- , 182R, 
52 , 7/ 
49. 34 
.9_9636 
9,6-- 4 
, 8; 7/6 
,9/73 
8. 704 
8. 7,56 
/30 
/,92 
7 / - 7% 
Z 7,3 
32 
32 45' / ---3 o 
Z9 / -90 Z68 
- 
293 .9.8S0 8 0 7 
30 -,5-0 270 3% 8 ,64o / 3 2 ,5 -1. 66 9, 72 7 . 
Maximum.88,5''5- 28 0 32 8.9 o J,56 58 ..__4 o 
_/_/. 2.S" 
(9. 7 / 7 
-9 
.782 Minimum, 25% , .?-', cq.32 0 /2 41 4,6,96 
O. 76 
.< e 792. 
Total, 8/ 72 96 o 25.9,0o 3 9 ` -- 0 345-2W,9J` 
9,___0544 
142 R . 75 4 7_6_ai 2 72, .32. 8. 63 4 / 3 / , 6 Average, 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT K A.C. 
ON 6/1\c-,0 
DATE 
_4 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
CONSTANTS OF ENGINE. 
Diem. of cylinder 72,50 in. Area of piston.: .. 1=1/..8 sq. in. 
Length of stroke / /6.6 ft. Engine constant . 00/469 
Brake constant . 00/0 
. QRR / 7; / 3 / /I 3 Y. 
E /r),-//v,so)v 
No. Card.Load Time.  R P.M.Explosions . Brake B. H. P. per Mins. Explosions per Minute. M. E. P. I. H. P. Eff. Remarks. 
. - 
3 ' /0 A°, 9 0 0 l'' ,5:800 /Zz 39. 97____ 7.1/5 e3/53 
3 .. Z C 84 0# 5.80. / 03 50. 63 7. 608 . 7466 
3 3 ,. 3 0 Z90 W , 0 5:800 / / o 4,5:70 7.344 
7.340 
.789,9 0-0//-16" co /1,1PRF,55/CAl 
4 3 .' 4 0 2,8 c'9 2 0/' .5.- 760 / 05 17. 91 .7847 * 
5 3 : .50 289 2 0 e ,5: 780 / / 6 4 6 88 7. 934 . 7265 .-..ii ..? 56 1.7 .4.1! r A/5 0 / / ejcE. o . 
A 4 : r Z 0 f 5. 640 //.5- .4.5;52 7. 6,33i .7 384 
./ 
7 4 ; /0 290 2nd.ii., 580c 90 ,..1-6. 48 7.4/6 .782/ .Z059 GAL PC - Fj /3.14. HR. 
8 4 ° 2 0 2. (.c3 7 C # 6.- 740 IL 2, 44.3 3 7. 2 4.1 782 4 ,F? 
9 4 : 30 286 285 
.2, 
R;of-71. 5.720 //7 4/.28 70/4 . 8/55 
/0 4 : 40 2 o#-5. 700 /20 44.93 7. 3C,36. . 7246 // 4 ' ,5-0 A,P/ e-- 5. , . / CS 47.763 7.320 , 76'78 
/Z 05 : 260 Z0- 5600 /05 46.86 7. /8Z 7797 
Maximum. 9 0 1,', 0 \3.800 / 2 2 56, ..eie 7,9-94 .8/55 ___Z 
Minim m, 2 0 Z 0 t. ._6 00 90 ,39.97 7.0/4 .7.Z46, 
Total, 343ti, x,400 
Z0 ____ 
68 iZtO 1 32 / 5583ó9o2/_921 
.7 7.Z 1 Average, Z 6 0 6: 7A0 / /0 _40 k52 7.4/29_ 

ON 
DATE 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT A-- 5/1 C 
ALCOHOL A--/ 
BAROMETER IN Les 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
Diam. of cylinder 
Length of stroke 
CO STANTS OF ENGINE. 
Z 5-0in Area of piston . Zaq. in. 
/ /66 ft, Engine constant ........0.0 
Brake constant....... 
B. 5. 
5. R. TiLatifi'Y, 
F JONA/so/v. 
No. 
Card . Time. R. P. M. 
Brake 
Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
NI. E. P. I. 11. P. Eff. Remarks. 
/ 3; 286- 34 8.7 72 , 8 50,67 9, 433 . 9Z99 6 3; /0 Z 7 14 9.248 - d 47:0 9.20 98 / 7 
3 3 .' 0 Z 7 G-, 34 9.384 16 48.24 9.572 .932k 
4 3 : 3 0 678 34 --9. 452. / 3 5/, 1 c3, / P. 07 93 86 5 3.' 40 %4 34 8.97 6 /3 I! /7/ . 64 9.9-4.5 .9025- 3.375C .AL. CH /JD. 
6 0 : 50 Z 78 34- 9.46e 63.03 /0.37 91/5- 
7 4- : 0 0 2.78 34 9.45w, 
_L3-' /3 '2. 987 9.604 .9842 /828 GAI .PFR A.14 P Hief 
8 4: /0 2 76 34 9.3R.4 i 3 _. 5.0. L3 9.55- .97/9 
9 4 : ZO 270 34 9./80 _ 47.72. 9.190 9989 
/0 4: 3 2 72 34 9248 LW 1 8 9.745 9490 
/1 4 : 40 Z 7 / 34 92/2 / 3 0 6 2.43 //. e 4- . 7780 
/R. 4 : 50 273 34 9. RB2, /30 53.88 /0.22 908Z 
Maximum. 79 34 9. 4 oW /3 6 8 /_-_134 0 9-28 
Minimum, Z58 34 0. 7 7 2, /2 8_ _53_8 4709 __I 9./90 . 7 713_0 
Total, 32 6 6 4 0 re' ///. O44 /582 09 J/8 85 11-3-7 
Average, 
_gI7 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT k 5 A. C. LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
ON A/ 
DATE 
BAROMETER IN Les 
CONSTANTS OF ENGINE. 
Diam. of cylinder 7 4.6-0 in. Area of piston 4/-g6q. in. 
Length of stroke 7 / 6 6 ft. Engine constant ,.D.0 /4 56 
Brake constant ......0..O.1..0.... 
B. S. ()HR. 
5. R. TILPUR Y. 
E. JOHNSON. 
No. Card.Load Time. P. M. ,R.H. Brake B. P. Explosions per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. I. H. P. Eff. Remarks. 
Z 
/ Z /0 2 68 34# 9.//, /34 52.44 /0.25 ,8890 2 2 .' 20 284 34 9. 656 / 38 49. /3 9.892 9762 3 Z : 30 28Z 
2 76 
34 
34 
9.588 /34 50. /3 9.80/ .9753 50 (,()A7Tp-.)cioni 4 2: 40 a 384 /30 52.29 ). 9/8 .9462 5 2 ; 50 284 34 9.656 /32 5/.38 9.595- , 97 58 3. 432 6 AL/ niv,,,- cii 1 4 5- r o 
6 3 : Co 2 73 34 9.262 X34 50.25 9 824 9448 
7____ 3 .. /0 280 34 9.520 / 3 4 5/26 /0. 02 .950/ 15/5 6A L- PER A.H. P 1 ---Ace 6 3 ' 2,0 2 78 34 9.4,5W, / 3 6 47.0/ 9 328 /0130 
9 3 . 30 282 34 9.588 / 40 50.63 /0340 9273 
/0 3 ' 40 2, 84 34 9. 656 / 40 52.02 /0.630 . 9084 // 3 : 50 268 34 9. 112 / 3 4 50. /2 .9. 799 .9299 
/w 4 CO 2 78 34 9.452 /36 49.37 9.796 964.9 
9.65(0 / 40 52.44 /0.63 /. 0/3 Maximum. Z84 34 
Minimum, 2 6 8 34 9, /1 /30 4 7 0/ 9.328 . 8890 
32 7 7 408 /13.456 /6 42 .__&__ 0 G,. 0/5" / 1.9. 493 /1. 4 052 Total, 
% 7.3 3 4 9.455 / 3 6 ___50.54 9. 953 - 9505 A.verage, 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT KL.SA C. 
ON ALCOHOL A 3 
DATE 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder Z2.50 in. Area of piston . ... 
Length of stroke 
.4/6.6 ft. Engine constant 
Brake constant.... 
.. in. 
...00 /45.0010 -9 
B. S. ORR. 
S. R. T./ I BURY. 
E. 4./Okintsoni. 
No. 
Card. Time. R. P. M. Brake Load B. I. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. I. H. P. Eff. Remarks. 
9 . / o / 9: 20 274 33 9.040 /38 45.07.5- 9.077 .996.1 2 9: 30 2 73 33 9.009 / 38 48./0 6 9.685 .9303 
---*7 3 9 - 40 .80 33 9. 2.40 138 54.75 1 
53. // 7 
/0.95 
70. 70 
.8498 75 J7 COMPRESS/ON- 4- 9: 50 , 7G) 3.3 9, /0f3 /38 5 /o . oo 2, 76 33 ..), / 0,4 /36 548e7 /0,99 .8558 2.730 6A/ / (7 /v.s 0,1 //,_5F n 
6- /0,' /0 280 33 9.240 /36 53-R75 /1.09 (c3332 7 /0 .' 20 Z76 33 9. /OR /36 53 007 /0.52 .6658 G ,4 I . P, t " A E3 H/ IL/A. /0 30 ;,7,(430 33 9.240 / 3 7 55. 964 //. / 9 .8257 
9 
.. 
/0 ; 40 fC0)'8 0 33 9. 230 / ,_34 59. 469 /1. &3 794,5- / 0 /0 266 33 9_ 438 / La 0 53. 482 /0. /4 9308 // .'50 /7; 00 2e98 g 1 9.504 /40 .5-3.409 /0.9/ .8 7 // 33 9.042 / .. ? 6 54 60(9 /3 // .' 2o 28& .3,3 9.438 52 386 /0.2C, .9/99 /4 /1.'30 286 33 9.438 _J33 /37 5/246 /0.24 /5 /1 ,' 40 285 32 9.403- / 36 ,fj, /// /0. /.4 , 9275 / 6 a ," 50 g 75- 33 9.07.c / s 6 4999n. 9.92 9/48 /7 28a . 33 9.240 /36 5/.000 /(2./Z .9/30 /8 .' LZ / 0 28/ 33 9.27.-3 /33 ,50..37 9.77 ,9498 ,' 
59969 /1. ',a 
9.077 
.996/ 
.7945 
. /40 
Maximum. ,.88 33 9, ,(38 /28 4,O-:075 
9/0.357 /R8.066 j59789 Minimum, 2 73 3 3 9. or9 
Total, 50 3 6 594 /0-6 hqrq 
___g_______Z5 /3550.575 /0498 .88 77 
80 33 9. 3 3 Average, 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT /A 6. A.r. LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
ON A/ C_C71-/0/ A- ,7 
DATE 
BAROMETER IN Les 
CONSTANTS OF ENGINE. 
72Sr.in. Area of piston 442.8sq. 
Length of stroke Z,J.h..L ft. Engine constant O.C/456 
Brake constant , 00/C 
Diam. of cylinder 85. ORR 
LS T/LBURY 
,Inki/vc-srA/ 
No. 
Card. Time. R. P. M. Brake Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. I. EL P. Eff. Remarks. 
- -- ti,C . 
/ / .. 3o 270 34 9. /gn ---. /34 .673.85 /0..53 67/s / % 40 276 34 /3 6 5 8/ / O. 48 .62,54 
3 / .' 50 2 7Z 34 ____2.3.154_ 9 Z4P /36 5645 /1 6- 0 . 7972 41 75'u'' Coii-Ression./. 4 A- . 00 
..",R6-- 34 9.690 /38 §547 /707 .8753 
S 2 ,' /0 286 34 9 724 /40 57. 69 // 78 8254 4 758 6A/ / ofv,s ()// I/5ED 
.' Zo 2R0 34 9.520 /40 56.89 //. 62 .8/93 
7 2 .' 3o 
.276- 34 9384 /,_.q4 ,5850 //,441 . 8203 . 0 9 5-21 C-7, 4 L . PF A? R. H p HR. 8 4 . 40 Z80, 34 9.520 / 40 532 8 m.88 3750 
2 Z ,' 50 28/ 34 9.554 /40 56.i/ /A 57 .8258 /0 3 .. 00 4e92, 34 9,588 /4/ 57. 04 //. 73 .8/78 
/1 3 / /o A-758 3_4 9. 792 / 40 5-708 /1.66 8396 
.8/57 /2 3 ' 20 21, P i 34 9554 /40 
_,56.66 //. 72 /3 3 : 30 285 34 9. 690 /39 54.74 //. /c .8730 /4 3 .' 40 .282, 34 9, 586 /4e) 55.5-5 /434 .8-155 /5 3 / 50 Zg 6 34 9 724 /40 56.27 I/.49 
/7 
.84 &3 
.6/02, /6 4 " 00 290 34 9.660 / 4 1 59./7/Z /7 4 .' /0 Z8,c3 34 9.792 /,38 50.97 /0.26 .9544 
.8653 
. 
/6 4 : ZO 282 34 2.56,c / 40 54.24 /1. 06 
/9 4 : 30 282 34 9,585 c54, 06, /404' 8687 
.34 9.65-6 
____1._L.. / 4 0 58,87 / 2. 02 8033 ZO Zi 4 .. 40 454 . .7767 4 :50 (I: i / 34 9. .--5-5 4 /4o 60.07 /2,x,7 
Z? 5.' 00 252 3 4 9,5.38 / 40 58.58 /1.9 7 60/ 0 
/23 5- . /O 82, 34 9.58416 / AO 58 Z9 /1. 90 ,(9057 4 5 .. ZO 276 34 9,5-4 /3757,46 //. -4 0 .8.232 
5 : 3 o A,8,,.5- ,_39 9. 6972 / 40 5-8,3 7 _1/.92, 
//. 20 
x/22. . 
. 86.6R/ 
.5- 
-?,-, 5.. .40 Z60 34 9. 7, ? -41 40 54.85 
7 5 : 50 28h 34 9.72,4 
_/ 
/ 40 54.98 /0.97 .68 64 A? £8 6 : ro 259 34 9.820 / 40 53 84 /1.00 .8933 
29 6 : / o 289 34 9.826 /44 50.25 /a 56 930th" 
30 & : 20 Z9_2, 34 9.928 /44 48.00 /0.08 .9549 
Maximum. 34 9.925 /44 60.07 Lez_,2z2____,9849 
Minimum, 2 7D 34 9. /80 /34 48.00 /0.08 . 7787 
Total, . i - O 288.454 4/ 79 /673. /2 335.82 2,1:4594 
.84(65 3 4 9. 6 /5 /39.3 5,5: 7 / /1. 3 6 Average, f3 - 

DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT / , . 6 . A . \_/ . 
ON FA/ K 
DATE 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder U.5.0.in. Area of piston . ..... 41.2.8.sq. in. 
Length of stroke / /6.6 ft. Engine constant . Q0/45.7.9. 
Brake constant...-. (.00/0 
B_ 6. OA 
6. R.TH BURY. 
F. LicAtiv,s0A/.. 
No. 
Card. Time. R. P. M. 
Brake 
Load B. H. P. 
Explosions 
per 
Mins. 
- --r- 
Explosions 
per 
Minute. 
- 
M. E. P. I. H. P. Eff. Remarks. 
A. 
/ 4 ' /0 68 20# ,_ - .- 3 00 /34 3929 7,66/ .6978 
2 4 : 20 A-',8 ( 2,0 5720 / 4 2 37.04 7. 674 .7454 3 
4 
9 : .3.0 4 : 40 290 A? 7.5- 20 2 2 5.80c 6. 0,5-0 / 40 38.54 7.872 .736f3 50 
--ii " f- k.--.04-fi=w-,s\stoiv /38 36.07 7.26/ .6332, 
' (3-- 4 : ,50 270 2 0 .40 / 3 (i) 33.58 6.663 .6/04 e.Ayo GALLONS- a L ii5F,7 
e 5 : 7 (i) 0 c5: 52c / 38 30,78 6./96 .8906 
7 
8 
5 ' /0 5: zo 280 20 (J--. 600 /36 37.59 7 459 7508 . / 69 4 ("";,1/ /MFR B. I- 1 . P 1-113 2 7 0 20 .5:40() /3 6 354-3 7.050 766 0 
. 9 5 .' 30 285 6-.. 700 /38 4o. 68 8, /9 1 69,59 /0 ,)-- : 40 Z(43) 20 5.720 /36 29.63 5.879 .9733 
/1 5- ' ,50 A9,60 20 5600 /36 38.23 7.586 .7,3192 /2 Z80 2 0 5600 /38 35.09 7: 065 792,7 6 : -- 
Maximum. 290 c 5.800 / 42 40,66 3, /9/ .9732 
Minimum, 270 
-te r 5.400 /3 4 . 35.09 &:P 79 ,69.59 
Total, 3346 .Z.100 67.470 /6 48 4.3Z.0,56,579 94,3// 
Average, 2 76.8 Zl) ,5: 64t6- 137,3 26.00 7.2L4 .765,9 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT 6. C. 
ON KE_ROOE/YE. K 
DATE 
BAROMETER IN LBS 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder Z,Z.,1-0 in. Area of piston 4/ Z.8sq. in. 
Length of stroke / /6.6 ft. Engine constant . 00/459_ 
Brake constant , 00/0 
B. . 0 fir . 
5: R. -FiLAuRK 
E. ,_/n/ Avas n 
No. 
Card. Time. R. P. M. 
Brake 
Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. I. R. P. Eff. Remarks. 
9 
- -/o 
/ 9 -- ,5-0 2 79 o (5:(ceo / 40 3H.55 7 449 .749/ 
-_, /0 ---- Z 8o 2 ,o 3--, 606. / 40 39.09 7, 9e5 .7029 /0 ---- /0 6',5- 20 6-, 700 /4k, 37. o -o E 7e/ ,(5--),,,3 ,-) 7.-,-, - - (.,/ - c, 0 m pvi7F,35 ic /v 4 /0 -----o Z8,5 ? o 5. 7 oo / 42 29.63 6 ..0,, .84/S /0 -3 270 20 54100 /3(0<_;5.-/ 9 4,998 , 1.08o . /.397 GAL/ rvv,s OIL 0 5 E ,ci . 
6 /0 --40 2,83 k,--- 0 t5-56&0 /40 Z4, -,,Z, &.05C .9334 
7 /0 -50 285 20 5700 /42 .57.2R, 7. 7 l 7 i . 7,392 . 04660 6 A i . PAR. A.11. i.- I-1 H. 8 28C c?o 5.720 / 3o 34.07 (A .4.6, .8.4552 // - // ----/0 2 76 20 5 ,5-zo /28 4/.49 4748 .7/24 .9 /0 // -- f -00 28 7 Z 0 5. 740 /3? 3,5.36 6. e / o .8. 1 4_29 // // -3 0 288 20 5 760 /30 34 0/ 6,4o--/ .(_6929 /2 /1 - - 40 2 76 20 6756 / 8 33.-42 (4_1 . 89o9 /3 /1 - 50 280 2 0 ,5.60o /2 - . 7 7 00,538 A370 /4 /W, A , 6 A -?_0 (5: 720 /3 33.69 0.498 , 8 0/6 /5 /2 ---./0 A,e9 6 2 0 5-: 7,0 /32 33,78 k 657 .8593 /6 -20 A9,88 20 5.700 /4o 20./2 4. 7 / 0 1.40/0 /7 /2 --30 287 2 ,5.740 /40 379e, 7.'764 7 4 0,?, /8 /2 ---40 289 2 0 ,5: 780 / 4 3,5: 03 7 257 7965 
Maximu m. 289 20 .5778o / 42 44 77 9.'78/ I, 40/ Minimum, X76 A9, 0 5400 1 A -_6 33.69 4./I0 , 7029 Total, 50 08 360 /o/..2_6_0 Z 4 -4o 6 48,89 722.42 /6-; 459 Average, 2 7c9 S:66.4 1, 35.5 3 4, 04 6 .5 0 A f3,3 -,:s6 
DEPARTMENT OF MECHANICAL ENGINEERING, K. S. A. C. 
TEST MADE AT A. 
ON 20,5EA/F__ 
DATE 
BAROMETER IN LBS 
A - 
LOG OF GASOLINE ENGINE TRIAL. OBSERVERS: 
CONSTANTS OF ENGINE. 
Diam. of cylinder Z 10 in. Area of piston.: ..... in. 
Length of stroke 1:./6'6 ft. Engine constant . 00 /4,5e. 
Brake constant , 0010 
k5, OR6. 
(5. l-3. T, R1JAY, 
E. /OH/VSON. 
_._ 
No. 
Card. Time. R P. M. 
Brake. 
Load B. H. P. 
Explosions 
per 
Mins. 
Explosions 
per 
Minute. 
M. E. P. I. H. P. Eff. Remarks. 
/ .9 : /,3-- C-) 30 58 oo 
2 9 : 30 ZAS .57_00 6O p- Co A/f /-/TE.55/0N. 
3 9 ' 45 288 .Z0 .:760 z638 GALL 01v5 O/1 lisFP 
4 /0 
. 
--- A-36 4 Z C ,6: 660 04599 GAL. FE/9' B 1-/-7 H. 
Maximum. 9 0 Z 0 ,_: 800 
Minimum, 28.4 0 5 680 
Total, 1 / 4 7 (5O Z2 .940 
Average, Z 6 7 Z O t.6-. 735 

